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Seismic Performance Analysis of Masonry Structures based on Uniform
Hazard Spectrum

ZHOU Qiang, CHEN Dong, XIAO Hui, YU Tianyun, ZHAO Wenyang
(School of Infrastructure Engineering, Nanchang University, Nanchang 330031, China)

Abstract: Seismic hazard analysis and ground motion selection play an important role in seismic design of
structures. As an important result of probabilistic seismic hazard analysis, the uniform hazard spectrum is
usually used as a target spectrum to select ground motion records. In order to improve the deficiency of
probabilistic seismic hazard analysis on source propagation characteristics, this paper presented a combi-
nation method based on stochastic finite fault simulation and probabilistic seismic hazard analysis. The in-
fluence of the hypocenter mechanism, seismic propagation path and site amplification effect was fully con-
sidered in the method. The historical earthquakes were simulated in combination with the target site con-
ditions, and the uniform hazard spectrum under the same probability was generated. Selecting the uni-
form hazard spectrum and standard spectrum as the target spectrum, the dynamic time history analysis of
a typical masonry structure was carried out by using seven input seismic waves. The results show that the
ground motion obtained by different target spectra has a great influence on the dynamic response of the
structures, indicating the importance of rational target spectra selection. The uniform hazard spectrum
has a high spectral value in the short period. Taking it as the target spectrum makes the short period dy-
namic response of the structure larger, which can provide references for the seismic design of structures.
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Fig.1 Historic earthquake and study site maps
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Table 1 Average site amplification factor

YR /Hz MORFB ) BRFEH ()
0.01 1.00 1.00
0.10 1.07 1.10
0.30 1.24 1.26
0.60 1.58 1.60
1.00 1.93 2.60
2.30 2.80 3.63
5.00 3.60 4.50
10.0 4.57 6.00
30.0 5.50 6.00
100 5.50 6.00
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Table 2 Simulation required parameters and values
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b 5 T Q(f)=256 X s
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Fig.2 Simulated ground motion response spectrum
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Fig.3 Comparison of response spectra
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Fig.4 3D finite element model of the building
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Table 3 Seismic wave recording
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552 sy e /s
1 RSN-31 Parkfield 1966 6.19 14
2 RSN-57 San Fernando 1971 6.61 16
3 RSN-68 San Fernando 1971 6.61 14
4 RSN-72 San Fernando 1971 6.61 14
5 RSN-81 San Fernando 1971 6.61 15
6 RSN-95 Managua 1972 6.24 13
7 RSN-139 Tabas_ Iran 1978 7.35 12
#1 RSN-17 Southern-Calif 1952 6.0 14
%2 RSN-58 San Fernando 1971 6.61 10
=3 RSN-94 San Fernando 1971 6.61 12
#4  RSN-121 Friuli_ Italy-01 1976 6.5 11
5  RSN-330 Coalinga-01 1983 6.36 14
%6 RSN-420 lerissos-Greece 1983 6.7 11
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Fig.5 Post-treated response spectra
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Fig.6 Damage energy dissipation
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Table 4 Limit value of inter-storey displacement angle of
masonry structure
BEARGENT RGN AR T E IR
1/3 000 1/2 000 1/1 100 1/350
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Table 5 The maximum inter-storey displacement angle
— 2 fE Bt B ARG RN S RER T
m#Ese R BRSO om# B2 B2
g ZEAL 2L R¥d JREA R
5 A # fi = 1 #
1 1/1277 1/1538 #1 1/1063 1/1395
2 1/1370 1/1508 #2 1/1765 1/2714
3
4
5
6

1/915 1/1 250 £3 1/1402 1/1818

1/1304 1/1382 #4 1/1316 1/1538
1/898 1/1071 £5 1/1493 1/1899
1/1485 1/1685 #6 1/1007 1/1235
7 1/744 1/1075 #7 1/1376 1/1744
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